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Table 1 summarizes the results of the 2005 Baseline Community-wide GHG Inventory, 2010, 

2015 and 2017 Community-wide GHG Inventory broken out by sectors. The percentage change 

from the 2005 inventory to the 2017 inventory is a reduction of 30 percent. 

Table 1:  

Community CO2e 

Emissions by Sector 
Residential 

Commercial 

/ Industrial 
Transportation 

Solid 

Waste 
Wastewater Total 

2005 39,103 61,185 60,243 15,682 942 177,155 

2010 40,109 47,585 62,998 11,482 594 162,768 

2015 34,123 45,672 45,926 14,025 410 140,156 

2017 29,086 32,698 48,586 12,305 488 123,163 

% change 2005- 2017 -26% -47% -19% -22% -48% -30% 
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2017 Community-wide GHG Emissions by Sector  

Many local governments find a sector-based analysis most relevant to policymaking and project 

management, as it assists in formulating sector-specific reduction measures and climate action 

plan components. This inventory evaluates community emissions from the following sectors: 

- Residential 

- Commercial and Industrial 

- Transportation 

- Solid Waste 

- Wastewater 

The city of Watsonville emitted 123,163 metric tons of CO2e in 2017. As visible in Figure 2 and 

Table 2, 39.4 percent of emissions are from the transportation sector, and were generated by 

fuel use from travel on local roads as well as fuel use at the Watsonville municipal airport. 

Emissions from electricity and natural gas usage in the residential sector generated 23.6 

percent of emissions, while electricity and natural gas consumption in the commercial sector 

generated 26.5 percent of emissions. The disposal of waste generated by residents and 

businesses in 2017 generated 10 percent of total emissions. The remaining 0.4 percent of 

emissions was generated from wastewater treatment processes.  

Figure 2: 

 

Table 2: 

2017 Community 

Emissions by Sector 
Residential 

Commercial 

/ Industrial 
Transportation 

Solid 

Waste 
Wastewater Total 

CO2e (metric tons) 29,086 32,698 48,586 12,305 488 123,163 

% of Total CO2e 23.6% 26.5% 39.4% 10% 0.4% 100% 











http://www.epa.gov/ttn/chief/ap42/index.html
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animal wastes, production and distribution of natural gas and petroleum, coal production, and 

incomplete fossil fuel combustion. The GWP is from the IPCC's Fourth Assessment Report (AR4). 

 

Nitrous Oxide (N2O): 

A powerful greenhouse gas with a global warming potential of 298 times that of carbon dioxide 

(CO2). Major sources of nitrous oxide include soil cultivation practices, especially the use of 

commercial and organic fertilizers, manure management, fossil fuel combustion, nitric acid 

production, and biomass burning. The GWP is from the IPCC's Fourth Assessment Report (AR4). 

 

Process emissions: 

Emissions from industrial processes involving chemical transformations other than combustion. 
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Watsonville_VMT: Transportation Report

Annual VMT, miles / year (millions)

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection
Annual Total VMT 161.83 171.05 177.15 184.55 187.43

Per Capita Annual Residential VMT, miles / year / person

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Average Annual Residential VM 3,194.63                     3,144.06                     3,043.28                     2,941.11                     2,909.37                    

Per Household Annual Residential VMT, miles / year / household

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Average Annual Residential VM 11,726.89                  11,470.57                  10,808.98                  10,195.18                  9,987.93                    

Travel Mode Share

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Auto 81% 81% 81% 81% 80%

Transit 3% 3% 3% 3% 4%

Walk or Bike 16% 16% 16% 16% 16%

Total 100% 100% 100% 100% 100%

MXD Total Vehicle Trips Daily, trips / day

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Daily MXD Total Vehicle Trips 187,244.32                198,975.40                221,868.33                248,446.18                255,868.30               

MXD Total Vehicle Trips Annual, trips / year (millions)

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection
Annual MXD Total Vehicle Trips 65.54 69.64 77.65 86.96 89.55

MXD Vehicle Trips Daily Per Capita, trips / day / person

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Average Daily MXD Vehicle Trip 1.18                             1.16                             1.11                             1.05                             1.02                            

MXD Vehicle Trips Daily Per Household, trips / day / household

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Average Daily MXD Vehicle Trip 4.34                             4.24                             3.93                             3.62                             3.51                            

MXD Vehicle Trips Annual Per Capita, trips / year / person

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Average Annual MXD Vehicle T 413.50                        407.04                        387.68                        365.75                        357.92                       

MXD Vehicle Trips Annual Per Household, trips / year / household

2005 Scenario 2017 Base 2030 Projection 2045 Projection 2050 Projection

Average Annual MXD Vehicle T 1,517.88                     1,485.01                     1,376.94                     1,267.86                     1,228.76                    



Project: Watsonville_VMT

Report: Transportation

Date exported:  2021‐Mar‐29

Time exported:  1:39 PM PDT

Name Description
2005 Scenario Clone of Base Scenario

2017 Base Clone of Base Scenario

2030 Projection Clone of 2017 Base

2045 Projection Clone of 2045 Projection

2050 Projection Clone of 2030 Projection

Exported from UrbanFootprint
This document contains tabular results for key metrics from the Ur
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Appendix D. GHG Forecast and Reduction Measures 
  



 

 

 

This page intentionally left blank. 
 

 
 



Growth Rates

Inventory Year: 2017

Unit 2017 2030 2040 2045 2050 2017-2030 2017-2040
Population 53,419                        56,829          59,743                    61214 62721 Population 0.005 0.005
Housing 14,225                        15,614          16,426                    16948 17486 Housing 0.007 0.006
Employment 22,979                        25,200          26,772                    27676 28611 Employment 0.007 0.007
Data Sources:
Population, housing, and employment provided by AMBAG by email June 12, 2020
2030 and 2040 Forecasts from 2018 Regional Growth Forecast (AMBAG) 2017-2030 2017-2045 2017-2050
Assumption Notes: 13 28 33
CAGR from 2017-2040 applied to forecast years 2045 and 2050

Watsonville Municipal Airport
Data Source Unit CAGR

Date Range 2013/2014 2017/2018
Annual Operations 
(Aircraft Other Than 
Jet) 45,006          52,128                    0.0502
Annual Operations 
(Jet) 1,276            1,366                      0.0230
Date Range 1995 2005
Total Aircraft 
(Historical) 106600 126890 0.0176
Date Range 2010 2025
Local (Forecast) 52650 62985 0.0120

Jet Engine (Forecast) 11 15 0.0209

Date Range 1977 2000
Historical Airport 
Operations (Local) 33000 49156 0.0175
Date Range 1990 2000
Annual Demand 129050 122890 -0.0049

Average General 0.0201
Average Jet 0.0148

Annual Growth Rate

Number of Periods

Annual Operations

Master Plan (2001-
2020)

Watsonville 
Municipal Airport 

Aircraft Operations 
Data (February 1, 

2013 – January 31, 
2018)

Master Plan Aviation 
Forecast (Revised 
April 2010)

Unit



Transportation

Inventory Results Input/Assumptions Summary
Inventory Record CO2e MT Activity Data Units Applicable Growth Rate: VMT Calculated using Urban Footprint
Aggregated On-Road Transportation 86,044                    171,050,764           VMT Annual operations for aviation
Airport Fuel Emissions (Av Gas) 522 150,091.16             Fuel use in Gallons Assume fuel use increases at the same CAGR as flight operations
Airport Fuel Emissions (Jet "A") 897 54,043.39               Fuel use in Gallons US Community Protocol Reference TR.6.B

Total Airport Emissions 1418.90 Aviation Fuel EF

Inventory Source: AMBAG. City of Watsonville 2017 Community Wide Greenhouse Gas Inventory. May 2020. CO2 EF 8.31 kg/gallon
Transportation Source: See Attachment 3 CH4 EF 7.04 g/gallon
On-Road Transportation N20 EF 0.11 g/gallon

2017 2030 2045 2050 Local Attribution 0.7
Vehicle Miles Traveled 171,050,764            177,154,803           184,548,545              187,429,391         Jet fuel EF
MT CO2 84,151.05                 66,501.13               57,578.75                   57484.1153 CO2 EF 9.57 kg/gallon
MT N2O 6.28 3.36                          2.51                             2.492498272 CH4 EF 0.27 g/gallon
MT CH4 8.17 3.48                          1.59                             1.494177463 N20 EF 0.31 g/gallon
Total MT CO2e 86,044.17                 67,488.00               58,289.64                   58,186.46              
*See EMFAC Calculation spreadsheets (Att 3) and Urban Footprint Output (Att 4)

Aviation (Annual Operations)
Inventory Record 2017 2030 2045 2050
General Aviation 150,091.16              194,383                   261,962                      289,355                 
Jets 54,043.39                 65,424                     81,565                         87,786                   
MT CO2 1,390.28                   1,756.83                  2,304.41                     2,523.29                
MT N20 0.03                           0.04                          0.05                             0.05                        
MT CH4 0.75                           0.98                          1.31                             1.45                        
Emissions from Fuel Use (MT CO2e) 1,418.90                   1,793.49                  2,353.22                     2,576.99                

Source: AMBAG 2020

Source: AMBAG 2020



Energy

Iventory Results Input/Assumptions Summary
Iventory Record (PG&E Rate Code) CO2e MT Activity Data Units Convert to MMBtu Applicable Growth Rate: Housing for Residential

Jobs for commercial/industrial
Residential County Electricity 4.1                  42,930.0                 kWh 146.5192314 kWh to MMBtu Conversion Factor: 0.003413                 MMBTU/kwh
Residential City Electricity 0.0                  453.0                      kWh 1.54607994 therm to MMBtu Converstion Factor 0.1 MMBTU/therm
Residential Non Government Electricity 5,274.6          54,855,337.0         kWh 187,220.17                MMBtu to Mwh Conversion Factor 3.409510641 MMBtu/Mwh
Subtotal Residential 5,278.8          54,898,720.0        kWh 187,368.23                MT to lbs conversion factor: 2204.62 pounds/MT
Commercial County Electricity 69.4                721,453.0              kWh 2462.30466 2017/2018 2030+
Commercial City Electricity 805.7              8,379,177.0           kWh 28597.96352 3CE EF 0.0044 0.003 MT CO2e/MWh
Commercial District Electricity 410.5              4,269,225.0           kWh 14570.77954 3CE EF Converted to MT/MMBtu 0.001                        0.0009                     MT CO2e/MMBTU
Commercial Non Government Electricity 10,807.8        112,400,018.0      kWh 383619.0134 3CE Opt Out Rate 0.07 0.07
Agricultural City Electricity 146.6              1,524,252.0           kWh 5202.241591 3CE EF Source: AMBAG. Personal communication, May 2021. PCL Method
Subtotal Commercial/Industrial 12,239.9       127,294,125.0      kWh 434452.3027 PG&E Emissions Factors 2017 2019+
Total Electricity 17,518.7       182,192,845.0      kWh 621820.5361 MT/Mmbtu

Electricity
Residential County Gas 0.2                  36.0                         Therms 3.60                             CO2 0.02791 0.0004
Residential City Gas 6.4                  1,205.0                   Therms 120.50                        CH4 4.3858E-06 4.3858E-06
Residential Non Government Gas 23,800.2        4,474,849.0           Therms 447,484.90                N2O 5.3161E-07 5.3161E-07
Subtotal Residential 23,806.8       4,476,090.0          Therms 447,609.00                Total 0.028173679 0.0006
Commercial County Gas 160.7              30,211.0                 Therms 3,021.10                     Natural Gas
Commercial City Gas 470.3              88,419.0                 Therms 8,841.90                     CO2 0.05302
Commercial District Gas 697.6              131,165.0              Therms 13,116.50                   CH4 0.000005
Commercial Non Government Gas 18,084.7        3,400,248.0           Therms 340,024.80                N2O 0.0000001
Industrial City Natural Gas 1,045.0          196,902.0              Therms 19,690.20                   Total 0.0531865

Subtotal Commercial/Industrial 20,458.3       3,846,945.0          Therms 384,694.50                
Total Natural Gas 44,265.1       8,323,035.0          Therms 832,303.50                

*Note: Includes GHG emissions from the treatment and transport of potable water

Electricity

Natural Gas

Inventory Source: AMBAG. City of Watsonville 2017 Community Wide Greenhouse Gas 
Inventory. May 2020.

Source: AMBAG. City of Watsonville 2017 Community Wide Greenhouse Gas 
Inventory. May 2020.
Source (2019 PG&E Rate): PG&E. Greenhouse Gas Emissions Factors. 2021. 



Energy
Forecast Energy Use (MMBTu)
Sector 2017 2030 2045 2050
Electricity
Residential 187,368.2      205,663.8              223,233         230,325                      
Commercial/Industrial 434,452.3      476,443.6              523,258         540,928                      
Natural Gas
Residential 447,609.00    491,315.8              533,287         550,229                      
Commercial/Industrial 384,694.50    421,876.6              463,329         478,976                      

Electricity Emissions
Sector PG&E 3CE PG&E 3CE PG&E 3CE
Residential

CO2 5.07                5.50                5.67            
CH4 0.06                0.07                0.07            
N2O 0.01                0.01                0.01            

Subtotal Residential (MT CO2e) 8.86                168.29                    9.62                182.67                        9.93            188.47                                                        
Commercial/Industrial

CO2 11.74              12.89             13.33          
CH4 0.15                0.16                0.17            
N2O 0.02                0.02                0.02            

Subtotal Commercial/Industrial (MT CO2e) 20.53              389.87                    22.55             428.18                        23.31          442.64                                                        
Total (MT CO2e) 587.56                    643.02                        664.35                                                        

Natural Gas
Sector 2030 2045 2050
Residential

CO2 26,049.56      28,274.87              29,173.13      
CH4 2.46                2.67                         2.75                
N2O 0.05                0.05                         0.06                

Subtotal Residential (MT CO2e) 26,131.37      28,363.66              29,264.75      
Commercial/Industrial

CO2 22,367.90      24,565.71              25,395.28      
CH4 2.11                2.32                         2.39                
N2O 0.04                0.05                         0.05                

Subtotal Commercial/Industrial (MT CO2e) 22,438.14      24,642.85              25,475.03      
Total (MT CO2e) 48,569.50      53,006.51              54,739.78      

20502030 2045



Wastewater

2017 Inventory Results
Inventory Record CO2e MT Activity Data Units Input/Assumptions Summary

Process N2O Emissions from wastewater treatment 63.133 59,559.00    

population based ( 
Watsonville population + 
freedom + pajaro) Applicable Growth Rate: Population

Process N2O emissions from effluent discharge 425.2541439 559.68          Total kg N/day Assumes effluent load increases proportional to population
Inventory Source: AMBAG. City of Watsonville 2017 Community Wide Greenhouse Gas Inventory. May 2020. Wastewater Treatment
*GHG emissions from the treatment and transport of potable water is included in energy emissions Industrial/Commercial multiplier 1.25 (AMBAG 2020/ Protocol WW.12)

EF: 3.2 g N2O/person (Protocol WW.12)
Effluent Discharge
EF: 0.005 kg N2O/kg N in effluent (Protocol WW.12)

Future Wastewater Records 2030 2045 2050
Molecular weight ratio of N20 to 
N2: 1.57 (Protocol WW.12)

Wastewater treatment (population + industrial 
multiplier) 71,036               76,517           78,401                                             

N2O to Effluent Emissions 
conversion:

Effluent discharge (Total kg N/day) 595                     641                 657                                                   

Wastewater Emissions (MT CO2e)
Sector 2030 2045 2050
Emissions from wastewater treatment 60.24                 64.89              66.48                                                
Emissions from effluent discharge 452                     487                 499                                                   
Total (MT CO2e) 513                     552                 566                                                   

Activity Data

Annual N2O emissions = (N-Load *EF* 365.25 * 0.001* 
Molecular weight ratio) * GWP (Protocol WW.12)



Solid Waste

2017 Inventory Results Input/Assumptions Summary
Inventory Record CO2e MT Activity Data Units Applicable Growth Rate: Population
Other Waste Rollup 2809.824827 9821 Tons of waste Methane Recovery Factor: 75%  Source: AMBAG 2020
City of Watsonville Landfill 9495.497014 33189 Tons of waste Oxidation Rate 10%  Source: AMBAG 202o

US Protocol Equation SW4.1 
Methane Emissions:

Activity Data Assume no change in waste composition in future years
Future Tons of Waste 2030 2045 2050 Waste Composition EF (MT CH4/w   %*EF Source
Other Waste Rollup 10,448           11,254           11,531              Percent Newspaper 1.44 0.042862 0.000617213
City of Watsonville Landfill 35,308           38,032           38,968              Percent Office Paper 0.73 0.20286 0.001480878

Percent Corrugated Cardboard 3.13 0.12 0.003756
Solid Waste Emissions (MT CO2e) Percent Coated Paper 12.1 0.048562 0.005876002
Sector 2030 2045 2050 Percent Food Waste 18.12 0.0776 0.01406112
Other Waste Rollup 4,110              4,427              4,536                Percent Grass 1.84 0.038095 0.000700948
City of Watsonville Landfill 13,888           14,959           15,328              Percent Leaves 3.52 0.012861 0.000452707
Total (MT CO2e) 17,997           19,386           19,863              Percent Branches 3.27 0.061913 0.002024555

Percent Lumber 11.91 0.06049 0.007204359
Percent Textiles 5.85 0.072575 0.004245638
Percent Diapers 4.29 0.072575 0.003113468
Percent Construction and 
Demolition Waste 2.31 0.012096 0.000279418
Percent Medical Waste 0.11 0.045359 4.98949E-05
Percent Sludge and Manure 0.57 0.01512 0.000086184
Remainder 30.81 0.06 0.018486 US Protocol Equation SW4.1

0.062434384

Inventory Source: AMBAG. City of Watsonville 2017 Community Wide 
Greenhouse Gas Inventory. May 2020.

AMBAG 2020

Sum:

CH4 emissions = GWP*(1-Recovery Factor)*(1-Oxidation Rate)*Total 
Mass*Sum(Mass fraction of waste type*EF for waste type)



Emissions Summary

Total Per Capita Percent of Scope 1 T Total Per Capita Percent of Scope 1 Total Per Capita Percent of Scope 1 Total Per Capita Percent of Scope 1 Total
Transportation 86,044.2    1.61            54% 67,488                   1.19               50% 58,290                          0.95              44% 58,186                  0.93                      43%
Transportation (Airport) 1,418.9      0.03            1% 1,793                      0.03               1% 2,353                            0.04              2% 2,577                    0.04                      2%
Residential Electricity Use 5,278.8      0.10            3% 177                         0.00               0% 192                               0.00              0% 198                       0.00                      0%
Non-Residential Electricity 12,239.9    0.23            8% 410                         0.01               0% 451                               0.01              0% 466                       0.01                      0%
Residential Natural Gas 23,806.8    0.45            15% 26,131                   0.46               19% 28,364                          0.46              22% 29,265                  0.47                      22%
Non-Residential Natural Gas 20,458.3    0.38            13% 22,438                   0.39               17% 24,643                          0.40              19% 25,475                  0.41                      19%
Wastewater 488.4         0.01            0% 513                         0.01               0% 552                               0.01              0% 566                       0.01                      0%
Solid Waste 12,305.3    0.23            8% 17,997                   0.32               13% 19,386                          0.32              15% 19,863                  0.32                      15%
Total (Scope 1 and 2) 160,622     3.01            135,155                 2.38               131,877                       2.15              134,020               2.14                      
Total (Scope 1, 2, 3) 162,041     3.03            136,949                 2.41               134,231                       2.19              136,597               2.18                      

Forecast Goal Target Year Goal Target Per Capita Target Emissions
Climate Safe CA 2030 Carbon Neut 0 0
CAAP Target 2030 80% Below 12 MT 113,658                 
B-55-18 2045 Carbon Neutrality -                          

2030 40% Below 16 MT 340,974                 
2050 80% Below 12 MT 125,442                 

Previous Inventory Results MT CO2e Population Per Capita
Watsonville 2005 Emissions 
(Revised with Urban Footprint 
VMT, airport removed) 208,929     44,571       4.7
1990 Emissions (15% Below 2005 
Emissions) 177,590     31,099       5.7
Source: AMBAG. City of Watsonville 2017 Community Wide Greenhouse Gas Inventory. May 2020.

Legislation Targets

Sector 2017 2050
Emissions (MT CO2e)

2030 2045



Graph Input Summary
Year Business As  Business As    CAAP Target (S-3-05 Legislative Target (  Climate Safe CA Campaign Goal

2017 160,622     160,622     160,622                   160,622                 160,622        
2030 135,155     134,923     113,658                   74,574                   0
2045 131,877     106,272     122,496                   -                          0
2050 134,020     108,236     125,442                   -                          0
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General Assumptions

PG&E EF Conversion
1000 kg/metric ton CH4 28 2019+

365.25 days/year N2O 265 PG&E Provided EF 2.68 lbs/ CO2e/MWH
0.00341298                     MMBtu/kWh Source: IPCC 2014 PG&E EF 0.0012 MT CO2e/MWh

0.1 MMBtu/therm 3CE EF Converted to MT/MMBtu 0.00035  MT CO2e/MMBTU
1,000,000                        g/metric ton Source: PBG&E. 2021. PG&E Greenhouse Gas Emission s Factors

0.293                                Mwh/MMBtu
2204.62 pounds/MT

Forecast Sources:
3CE (Central Coast Community Energy). 2021. Personal communication via telephone. May 2021.
American Aviation Professionals Inc. 2019. Watsonville Municipal Airport Aircraft Operations Data. January 14, 2019

Association of Monterey Bay Area Governments (AMBAG). 2020. City of Watsonville 2017 Community Wide Greenhouse Gas Inventory. May 2020.
Association of Monterey Bay Area Governments (AMBAG). 2018. 2018 Growth Forecast Technical Documentation. June 13, 2018.

California Air Resources Board (CARB). 2017. California's 2017 Climate Change Scoping Plan. November 2017.
California Air Resources Board (CARB). EMFAC2017 Web Database (Version 1.0.2)
California Air Resources Board (CARB). OFFROAD2017 Web Database (Version 1.0.1)

International Panel on Climate Change (IPCC). 2014. Climate Change 2014 Synthesis Report. 
Monterey Bay Community Power. 2020. Personal communication with J.R. Killigrew, Director of Communications & Outreach via email. July 7, 2020.
PG&E (Pacific Gas and Electric Company). 2021. PG&E Greenhouse Gas Emissions Factors Fact Sheet.
Statewide Energy Efficiency Collaborative (SEEC). 2010. Quick Start Guide for Setting a Greenhouse Gas Reduction Target. November.

Watsonville Municipal Airport. 2010. Watsonville Municipal Airport Master Plan, Chapter 3 - Aviation Forecasts. Revised April 2010.
Watsonville Municipal Airport. 2003. Watsonville Municipal Airport Master Plan 2001-2020. June 24, 2003.
U.S. Environmental Protection Agency. 2018. Emissions Factors for Greenhouse Gas Emissions Inventories. Last Modified March 9, 2018.

Global Warming PotentialsConversion Factors

Watsonville Municipal Airport. 2020. Email from Rayvon Williams (Municipal Airport Director). June 11.

Association of Monterey Bay Area Governments (AMBAG). 2020. Personal communication with Amaury Berteaud, Special Projects Manager, AMBAG Energy Watch, Energy Efficiency & Climate Planning 
Programs via email. June 12. 2020

California Air Resources Board (CARB). 2020. "Local Government Actions for Climate Change". https://ww2.arb.ca.gov/our-work/programs/local-actions-climate-change/local-government-actions-climate-
change Accessed July 13, 2020.

ICLEI - Local Government for Sustainability USA. 2013. U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions, Appendices C-I Detailed Sector Accounting Guidance. Version 
1.1 July 2013.



Data Inputs
2030 2045 2050 Source Notes

BAU Passenger/Light Duty VMT                      135,875,472                         142,301,878                       144,326,961 
BAU Passenger/Light Duty Emissions (MT CO2e)                                41,842                                   38,344                                 38,535 EMFAC
BAU % Passenger/Light Duty VMT from gasoline: 90% 88% 87% EMFAC
BAU % Passenger/Light Duty from diesel: 0% 0% 0% EMFAC
BAU % Passenger/Light Duty PHEV: 3% 3% 3% EMFAC
BAU % Passenger/Light Duty from ZEV: 7% 9% 9% EMFAC
BAU % PHEV VMT that is Electric 55% 59% 59% EMFAC
BAU gasoline VMT:                124,349,019.81                   126,677,886.01                 128,271,005.30 
BAU diesel VMT:                        422,572.72                           226,259.99                         223,706.79 
BAU electric VMT:                  11,103,879.45                     15,397,732.02                   15,832,249.09 
N-79-20 % Passenger/Light Duty VMT from gasoline: 90% 15% 15%
N-79-20 % Passenger/Light Duty from diesel: 0% 0% 0% Assume Diesel stays constant
N-79-20 % Passenger/Light Duty PHEV: 3% 21% 21%
N-79-20 % Passenger/Light Duty from ZEV: 7% 64% 64% CARB 2021
VMT from gasoline with N-79-20:                124,349,019.81                     33,312,869.64                   33,786,941.61 
VMT from diesel with N-79-20:                        422,572.72                           284,603.76                         288,653.92 Assume Diesel stays constant
VMT from electric with N-79-20:                  11,103,879.45                   108,704,404.61                 110,251,365.65 
Cumulative EV VMT Impact -                                     93,306,672.59                    94,419,116.55                  
Cumulative Gas VMT Impact -                                     (93,365,016.36)                  (94,484,063.68)                 

Measure Impact
2030 2045 2050

Total Gas VMT Reduction -                                     (93,365,016)                       (94,484,064)                      
% Gasoline VMT Reduction from BAU 0.00% -65.61% -65.47%
Total GHG Reduction (MT CO2e) -                                     (25,158)                               (25,227)                              

Cumulative Energy Impact

Data Inputs
Input Unit Notes Service Proportion

0.000879892 MT CO2e/MMBTU 3CE 0.93
0.000615636 MT/Mmbtu PG&E 0.07

32 kwh/100 miles US DOE 
0.10921536 MMBTU/100 miles

0.001092154 MMBTU/mile
-                                     Miles 2030

93,306,672.59                 Miles 2045
94,419,116.55                 Miles 2050

101,905.22                       2045
103,120.18                       2050

Additional MT CO2e from Energy Use 2030 2045 2050
3CE -                                     83.39                                   84.38                                  
PG&E -                                     4.39                                     4.44                                    
Total -                                     87.78                                   88.83                                 

Net Increase EV VMT

Net Increase MMBtu

Executive Order N-79-20 mandates that 100 percent of in-state sales of new passenger cars and trucks will be zero-emission by 2035.
Implementation of Executive Order N-79-20

Assumptions: CARB Draft 2020 Mobile Source Strategy estimates implementation can achieve 85% PHEV/ZNE light duty vehicles by 2045. Sales of new EVs expected to 
increase from 75% ZEV/25% PHEV in 2030 to 90/10 in 2045. Ratio of 75/25 conservatively assumed, so that the 2045 vehicle mix assumed to include 64% ZNE and 21% 
PHEV.

Utility Carbon Intensity

Fuel Efficiency

https://www.fueleconomy.gov/feg/PowerSearch.do?action=noform&path=1&year1=1984&year2=2021&vtype=Electric&pageno=3&rowLimit=50&sortBy=Comb&tabView=0


Measure Impact With CAAP Implementation
Review Defaults

Data Needed Input
Electricity EF (MT CO2e/MMBtu) 0.0009
Natural Gas EF (MT CO2e/MMBtu) 0.05                               

Data Inputs
Data Needed Unit Source of Data

2017 2030 2045 2050
SF of Non-Residential Building 11,013,144                   11,773,402        12,765,426  13,059,444  UF Data
Number of Dwelling Units 14,225                          15,614               16,948          17,486          Growth Rates Tab
Proportion of total housing that is multi-family housing 25% 33% 39% 42% UF Data
Cumulative New Non Residential Construction (2020+) 643,295             1,635,319     1,929,337     SF
Cumulative New Residential Construction (2020+) 1,175                  2,509            3,048            Units
Proportion of new housing that is multi-family 90% 90% 90% UF Data
Cumulative New SF Housing 118                     251                305                Units
Cumulative New MF Housing 1,058                  2,258            2,743            Units
Electricity Demand per SF (MMBtu) (Annual) 0.039                             0.041                  0.043            0.044            MMBtu Linked to E1
Electricity Demand per DU (MMBtu) (Annual) 13.1718                        14.0330             15.2035        15.6254        MMBtu Linked to E1
Natural Gas per SF (MMBtu) (Annual) 0.03                               0.04                    0.03               0.03               MMBtu Linked to E1
Natural Gas per DU (MMBtu) (Annual) 31.47                             30.61                  29.43            29.01            MMBtu Linked to E1
New Growth Electricity Demand Non-Res (MMBtu) (Annual) -- 26,491               70,426          84,666          MMBtu
New Growth Electricity Demand SF Res (MMBtu) (Annual) -- 1,649                  3,815            4,762            MMBtu
New Growth Electricity Demand MF Res (MMBtu) (Annual) 14,844               34,333          42,857          MMBtu
New Growth Natural Gas Non-Res (MMBtu) (Annual) -- 22,593               55,961          66,010          MMBtu
New Growth Natural Gas Res (MMBtu) (Annual) -- 35,970               73,856          88,418          MMBtu
% Reduction In Commercial Electricity Use -- 30% 30% 30%
% Reduction in SF Electricity Use 53% 53% 53%
% Reduction in MF Electricity Use 7% 7% 7%
% Reduction Natural Gas Use 7% 7% 7%

Measure Impact

Net Change in 
Demand (MMBtu)

Emission Factor 
(MT 
CO2e/MMBtu)

Net Change 
(MT CO2e)

Net Change 
in Demand 
(MMBtu)

Emission 
Factor 
(MT 
CO2e/M
MBtu) Net Change (MT CO2e)

Net Change in 
Demand (MMBtu)

Emission 
Factor 
(MT 
CO2e/M
MBtu)

Net Change (MT 
CO2e)

Non-Residential Electricity (7,947.22)                      0.0009               (7)                   (21,127.82)   0.0009     (18)                                            (25,399.70)              0.0009     (22)                         
Residential Electricity Use (1,913)                           0.0009               (2)                   (4,425)           0.0009     (4)                                               (5,524)                      0.0009     (5)                            
Non-Residential Natural Gas (1,581.52)                      0.0532               (84)                 (3,917.27)      0.0532     (208)                                          (4,620.69)                0.0532     (246)                       
Residential Natural Gas (2,517.93)                      0.0532               (134)              (5,169.90)      0.0532     (275)                                          (6,189.27)                0.0532     (329)                       

Total: (227)             (505)                                         (602)                      

Title 24 Building Energy Efficiency Standards

Assumptions: 7% energy reduction is assumed for natural gas and multi-family energy efficiency reduction. 53% electricity reduction assumed for new single family residences. 30% electricity reduction assumed for new commercial development. At the time of 
CAAP preparation, the 2022 Building Energy Efficiency Standards have not been finalized and 2019 building standards are applied to development beyond 2023.

Input

2030 2045 2050

The 2019 Building Energy Efficiency Standards went into effect on January 1, 2020. The updated building standards include new requirements for solar power generation, battery storage, and electric vehicle charging infrastructure. The California Energy 
Commission estimates that single-family homes built with the 2019 standards will use about 7 percent less energy due to energy efficiency measures versus those built under the 2016 standards. Once rooftop solar electricity generation is factored in, homes built 
under the 2019 standards will use about 53 percent less energy than those under the 2016 standards. Nonresidential buildings are estimated to use about 30 percent less energy due mainly to lighting upgrades. 



Measure Impact With BAU
Review Defaults

Data Needed Input
Electricity EF (MT CO2e/MMBtu) 0.0009
Natural Gas EF (MT CO2e/MMBtu) 0.0531865

Data Inputs
Data Needed Unit Source of Data

2017 2030 2045 2050
SF of Non-Residential Building 11,013,144                   11,773,402        12,765,426  13,059,444  UF Data
Number of Dwelling Units 14,225                          15,614               16,948          17,486          Growth Rates Tab
Proportion of total housing that is multi-family housing 25% 33% 39% 42% UF Data
Cumulative New Non Residential Construction (2020+) 643,295             1,635,319     1,929,337     SF
Cumulative New Residential Construction (2020+) 1,175                  2,509            3,048            Units
Proportion of new housing that is multi-family 90% 90% 90% UF Data
Cumulative New SF Housing 118                     251                305                Units
Cumulative New MF Housing 1,058                  2,258            2,743            Units
Electricity Demand per SF (MMBtu) (Annual) 0.039                             0.040                  0.041            0.041            MMBtu
Electricity Demand per DU (MMBtu) (Annual) 13.1718                        13.1718             13.1718        13.1718        MMBtu
Natural Gas per SF (MMBtu) (Annual) 0.03                               0.04                    0.04               0.04               MMBtu
Natural Gas per DU (MMBtu) (Annual) 31.47                             31.47                  31.47            31.47            MMBtu
New Growth Electricity Demand Non-Res (MMBtu) (Annual) -- 26,033               67,032          79,914          MMBtu
New Growth Electricity Demand SF Res (MMBtu) (Annual) -- 1,548                  3,305            4,014            MMBtu
New Growth Electricity Demand MF Res (MMBtu) (Annual) 13,933               29,745          36,128          MMBtu
New Growth Natural Gas Non-Res (MMBtu) (Annual) -- 23,051               59,355          70,761          MMBtu
New Growth Natural Gas Res (MMBtu) (Annual) -- 36,983               78,954          95,896          MMBtu
% Reduction In Commercial Electricity Use -- 30% 30% 30%
% Reduction in SF Electricity Use 53% 53% 53%
% Reduction in MF Electricity Use 7% 7% 7%
% Reduction Natural Gas Use 7% 7% 7%

Measure Impact

Net Change in 
Demand (MMBtu)

Emission Factor 
(MT 
CO2e/MMBtu)

Net Change 
(MT CO2e)

Net Change 
in Demand 
(MMBtu)

Emission 
Factor 
(MT 
CO2e/M
MBtu) Net Change (MT CO2e)

Net Change in 
Demand (MMBtu)

Emission 
Factor 
(MT 
CO2e/M
MBtu)

Net Change (MT 
CO2e)

Non-Residential Electricity (7,809.82)                      0.0009               (7)                   (20,109.63)   0.0009     (17)                                            (23,974.21)              0.0009     (21)                         
Residential Electricity Use (1,796)                           0.0009               (2)                   (3,834)           0.0009     (3)                                               (4,656)                      0.0009     (4)                            
Non-Residential Natural Gas (1,613.58)                      0.0532               (86)                 (4,154.85)      0.0532     (221)                                          (4,953.30)                0.0532     (263)                       
Residential Natural Gas (2,588.79)                      0.0532               (138)              (5,526.76)      0.0532     (294)                                          (6,712.70)                0.0532     (357)                       

Total: (232)             (536)                                         (645)                      

Input

2030 2045 2050



Measure Summary 2,030                     2,045               2,050                
State
ST1 EO N-79-20 (Reduction in Fossil Fuel VMT) -                         (25,158)           (25,227)            
ST1 EO N-79-20 (Additional Electricity Demand) -                         88                    89                     

Building Energy Efficiency Standards (Residential Electricity) (2)                           (3)                     (4)                      
Building Energy Efficiency Standards (Non-Residential Electricity) (7)                           (17)                   (21)                    
Building Energy Efficiency Standards (Residential Natural Gas) (138)                       (294)                 (357)                  
Building Energy Efficiency Standards (Non-Residential Natural Gas) (86)                         (221)                 (263)                  

(232)                       (25,605)           (25,783)            

Emissions Summary

 BAU Total 
BAU Per 
Capita  Reduced Total Reduced Per Capita  BAU Total 

BAU Per 
Capita Reduced Total Reduced Per Capita  BAU Total 

BAU Per 
Capita Reduced Total

Reduced Per 
Capita

Transportation (Vehicles) 67,488                  1.19                67,488              1.19                                               58,290                                           0.95          33,132            0.54                            58,186        0.93          32,959             0.53                      
Residential Electricity Use 177                       0.00                176                   0.00                                               192                                                0.00          277                  0.00                            198              0.00          283                   0.00                      
Non-Residential Electricity 410                       0.01                404                   0.01                                               451                                                0.01          433                  0.01                            466              0.01          445                   0.01                      
Residential Natural Gas 26,131                  0.46                25,994              0.46                                               28,364                                           0.46          28,070            0.46                            29,265        0.47          28,907.72        0.46                      
Non-Residential Natural Gas 22,438                  0.39                22,352              0.39                                               24,643                                           0.40          24,422            0.40                            25,475        0.41          25,212             0.40                      
Wastewater 513                       0.01                513                   0.01                                               552                                                0.01          552                  0.01                            566              0.01          565.79             0.01                      
Solid Waste 17,997                  0.32                17,997              0.32                                               19,386                                           0.32          19,386            0.32                            19,863        0.32          19,863             0.32                      
Total (Scope 1 and 2) 135,155                2.38                134,923           2.37                                               131,877                                         2.15          106,272          1.74                            134,020      2.14          108,236           1.73                      
Target Emissions 113,658           0 125,442           125,442               
Reduction Gap 21,265              106,272          (17,206)            None
Transportation (Airport) 1,793                    0.03                1,793               0.03                                              2,353                                             0.04          2,353              0.04                           2,577           0.04          2,577               0.04                     
Total (Scope 1, 2, and 3) 136,949                2.41                136,717           2.41                                               134,231                                         2.19          108,625         1.77                            136,597      2.18          110,813          1.77                      

ST2

Sector Total:

GHG Reduction

Sector

Emissions (MT CO2e)
2030 2045 2050



T1: Incorporate Smart Growth Concepts CAPCOA Reference

Reduction Measure T1-A: Smart Growth Principles LUT-1

Default Assumptions
Input Unit

0.07 elasticity of VMT

Data Input
Applicable Measure Data Needed Input Notes

2030 2045 2050

BAU Passenger/Light Duty VMT                                 135,875,472 142,301,878          144,326,961     Fleet VMT Removed (T9)
Passenger/Light Duty Emissions 
with N-79-20                                           41,842                     13,186                13,308 Linked to ST1
% Change in Housing Units 
from Existing 10% 21% 23%

Calculated using UrbanFootprint/US 
Census Data

% Change in Jobs from Existing 10% 21% 26%
Housing Selected because more 
conservative

Measure Impact
2030 2045 2050

T1-A VMT Reduction 0.70% 1.47% 1.60%
Total VMT Reduction (951,128)                                      (2,091,838)                                   (2,316,211)             
Total GHG Reduction (MT CO2e) (293)                                              (194)                                             (214)                       

T1-A

T1-A



T2. Multimodal Transportation Facilities CAPCOA Reference
Reduction Measure T2-A New Pedestrian Improvements SDT-1

Reduction Measure T2-B: 
Pedestrian and Cyclist Multi-Modal 
Improvements SDT-2

Reduction Measure T2-C: Trails & Bicycle Master Plan SDT-5

Default Assumptions

Estimated VMT Reduction
Extent of Pedestrian 
Accommodations Context

2%
Within Project Site and 
Connecting Off-Site Urban/Suburban

1% Within Project Site Urban/Suburban

<1%
Within Project Site and 
Connecting Off-Site Rural

6% 10% 12% 25% 50% 75% 100%

6% 0.05% 0.06% 0.07% 0.15% 0.16% 0.40% 0.41%
7% 0.05% 0.07% 0.08% 0.15% 0.17% 0.40% 0.42%

12% 0.07% 0.09% 0.10% 0.17% 0.20% 0.42% 0.45%
14% 0.08% 0.10% 0.11% 0.18% 0.21% 0.43% 0.46%
25% 0.15% 0.17% 0.17% 0.25% 0.25% 0.5% 0.5%
50% 0.16% 0.19% 0.20% 0.25% 0.5% 0.5% 0.75%
75% 0.40% 0.42% 0.42% 0.5% 0.5% 0.75% 0.75%

100% 0.41% 0.44% 0.45% 0.5% 0.75% 0.75% 1%
Note: Italicized values interpolated based on CAPCOA default values. Bold values apply to measure T2-B.

T2-C
0.075%

Per Mile, Per 100,000 
Residents

Data Input
Applicable Measure Data Needed Input Notes

2030 2045 2050
BAU Passenger/Light Duty VMT                                 135,875,472          142,301,878    144,326,961 
Passenger/Light Duty Emissions with N-79-20                                          41,842                    13,186              13,308 
Cumulative Reduced VMT                                 134,924,344          140,210,040    142,010,750 Linked to Measure T1.

T2-A VMT Reduction (Select Default Above) 1% 1% 1% Within project site assumed
Total City Centerline Miles                                                  84 84                          84                    
Total City Intersections                                             1,418 1,418                     1,418              
Centerline Miles to be Improved 5 5 5
Intersections to be Improved 100 100 100
% Centerline Miles Improved 6% 6% 6%
% Intersections Improved 7% 7% 7%
% VMT Reduction (from Defaults Above) 0.05% 0.09% 0.11%
Assumed New Bikes Lanes (Miles) 5 5 5
Population (100,000 Residents)                                              0.57 0.61                      0.63                

Measure Impact
2030 2045 2050

T2-A 1% 1% 1%
T2-B 0.05% 0.09% 0.11%
T2-C 0.21% 0.23% 0.24%
Total % VMT Reduction 1.26% 1.32% 1.34%
Total VMT Reduction (1,704,110)                                                                  (1,845,267)                                  (1,900,423)            
% VMT Reduction from BAU -1.25% -1.30% -1.32%
Total GHG Reduction (MT CO2e) (525)                                                                             (171)                                             (175)                       

% of Streets With Improvements

T2-B

T2-C

T2-A

T2-B

VMT % Reduction



T3. Implement Parking Management CAPCOA Reference
Reduction Measure T3-A: 

     
Strategies PDT-3

Default Assumptions
Default Value Unit

0.11 Elasticity
Data Input

Applicable Measure Data Needed Unit Notes
2017 2030 2045 2050

BAU Passenger/Light Duty VMT 128,796,844      135,875,472      142,301,878     144,326,961     
Cumulative VMT --        133,220,233       138,364,774       140,110,327 Linked to Measure T1-T2
Passenger/Light Duty Emissions with N-
79-20 51,689                41,842                13,186               13,308               

Downtown Non-Residential 
Development 1,700,000          1,864,311          2,073,730          2,148,640          square feet

Watsonville Downtown Parking Plan 
2017, Assumes jobs growth rate

Average Trip Rate per 1,000 KSF -- 41                        41                       41                       square feet

From CalEEMod Users Guide 
Appendix D Table 4.3 ( stip mall, 
average daily)

Average Trip Length -- 7.3                       7.3                      7.3                      square feet

From CalEEMod Users Guide 
Appendix D Table 4.2 for Santa Cruz 
County

Affected VMT 4,967,456          5,525,454          5,725,050          

Increase in parking cost 25% 25% 25% Range is 25-50%. Low end assumed
Proportion of Public Parking in 
Downtown 34% 34% 34%

Watsonville Downtown Parking Plan 
2017

Measure Impact
2030 2045 2050

T3-A 0.94% 0.94% 0.94%
Total % Affected VMT Reduction 0.94% 0.94% 0.94%
Total VMT Reduction (46,446)                                                         (51,663)              (53,529)              
% VMT Reduction from BAU -0.04% -0.04% -0.04%
Total GHG Reduction (MT CO2e) (15)                                                                (5)                        (5)                        

T3-A

Input

T3-A



T4. Prioritize Transit Movement CAPCOA Reference

Reduction Measure T4-A: Transit Supportive Treatments --

Default Assumptions
Default Value Unit Context

10%
Change in transit travel time 
due to treatments

0.4                                                                                                 Transit Rider Elasticity

58% Statewide mode shift factor
Data Inputs

Applicable Measure Data Needed Input Source of Data/Notes
2030 2045 2050

BAU Passenger/Light Duty VMT 135,875,472                            142,301,878                    144,326,961     
Cumulative Reduced VMT                             133,173,788                      138,313,111       140,056,798 Linked to Measures T1-T4
Passenger/Light Duty Emissions with N-79-20 41,842                                      13,186                              13,308               
Existing Transit Mode Share 3% 3% 4% UrbanFootprint Data
Existing Vehicle Mode Share 81% 81% 80% UrbanFootprint Data
% Routes that receive treatments 25% 25% 25%

Measure Impact
% GHG Reduction

2030 2045 2050
T4-A 0.02% 0.02% 0.03%
Total VMT % Reduction 0.02% 0.02% 0.03%
Total VMT Reduction (28,509)                                                                                         (29,609)                                    (40,476)                             
% VMT Reduction from BAU -0.02% -0.02% -0.03%
Total GHG Reduction (MT CO2e) (9)                                                                                                   (3)                                              (4)                                      

Source: SMAQMD 2021

T4-A

T4-A



CAPCOA Reference

Reduction Measure T5-A: Commute Trip Reduction Programs TRT-1

Reduction Measure T5-B: End-of-trip Facilities

Default Assumptions
Area Type VMT% Reduction
Low Density Suburb 5%
Suburban Center 5%
Urban Location 6%

Facility Type Adjustment Factor Source
Parking Only 1.78

Parking with showers, 
bike lockers, and 
personal lockers 4.86

Data Input
Applicable Measure Data Needed Input Source of Data/Notes

2017 2030 2045 2050
BAU Passenger/Light Duty VMT 135,875,472                 142,301,878                    144,326,961             
Cumulative VMT                   133,145,278                      138,283,501               140,016,321 Linked to Measures T1-T4
Commute Trip VMT                     58,583,923                        60,844,741                 61,607,181 Home-Work Proportion Assumed
Commute Trip VMT w/o Municipal                     56,101,651                        58,362,469                 59,124,909 Linked to Measure T8
Passenger/Light Duty Emissions with N-79-20 41,842                           13,186                              13,308                       
Proportion of VMT for Home-Shop 18.8% 18.8% 18.8%
Proportion of VMT for Home-Work 44% 44% 44%
Proportion of VMT for Home-Other 37.2% 37.2% 37.2%
Total Employment 22,979                           25,200                           27,676                              28,611                       
Existing Employment (through 2023) 23,833                           
Cumulative New Employment (2023+) 1,367                             3,843                                4,777                         
Annual VMT/Job 2,325                             2,198                                2,153                         
Commute VMT from Existing w/o City 52,924,242                   49,914,110                      48,837,622               
Commute VMT from Future 3,177,409                     8,448,359                         10,287,288               
VMT Reduction (Select Default Above) 5% 5% 5% Low-density suburb
% Employees Eligible 20% 20% 20%
Applicable Commute VMT % 100% 100% 100% Existing and future
Selected Bike Mode Adjustment Factor 1.78 1.78 1.78 SMAQMND 2021, Bicycle parking only is assumed
Existing Bicycle Trip Length (miles) 2.8 2.8 2.8 SMAQMD 2021

Existing Vehicle Trip Length (miles) 10.8 10.8 10.8
CalEEMod Users Guide (Version 2020.4.0) Appendix D Table 4.2 for Santa 
Cruz County

Existing Bicycle Mode Share 16.0% 16.0% 16.0% Urban Footprint Data
Existing Vehicle Mode Share 81.0% 81.0% 81.0% Urban Footprint Data
Applicable Commute VMT % 6% 14% 17%

Measure Impact
2030 2045 2050

T5-A 1.04% 1.04% 1.04%
T5-B 0.23% 0.58% 0.70%
Total % Affected VMT Reduction 1.26% 1.61% 1.73%
Total VMT Reduction (709,059)                                                                          (940,931)                       (1,021,552)                    
% VMT Reduction from BAU -0.52% -0.66% -0.71%
Total GHG Reduction (MT CO2e) (218)                                                                                  (87)                                 (94)                                 

T5. Community Commute Trip Reduction

T5-A

T5-B

From CalEEMod Users Guide (Version 2020.4.0) Appendix D Table 4.2 for 
Santa Cruz County

T5-A

SMAQMD 2021Bike Mode Adjustment Factor

T5-B



T6. Community Trip Reduction CAPCOA Reference
Reduction Measure T6-A: Car-sharing programs TRT-9
Reduction Measure T6-B: Mobility devices --
Reduction Measure T6-C: Community-based Travel Planning --
Reduction Measure T6-D School Ride Sharing Program TRT-10
Reduction Measure T6-E School Bus Services TRT-13
Reduction Measure T6-F: Active Transportation Routes to School --
Reduction Measure T6-G: Local Shopping --

Default Assumptions
Assumptions Input Notes
Urban 1000
Suburban 2000
% reduction in car-share member annual VMT 37%
number of car share members per shared car 20

Trips Per Device per day                                                      2 

Average Trip Length (Miles)                                                      1 
Percent of trips that replace vehicle trip 35% US DOT 2019
Percent of targeted residences that participate 19%
Percent vehicle trip reduction by participating resid 12%
Moderate Implementation: 16% Family Participation
Aggressive Implementation: 35% Family Participation
adjustments to convert from participation to 
daily VMT to annual school VMT 45%
U.S. Population                                 330,067,972 US Census (Feb 2020)
U.S. K-12 Population                                    56,400,000 NCES (2020 Data)
% Population K-12 Student 17%

T6-E adjustments to convert from participation to schoo       75%

Project Setting

T6-D

T6-A

T6-B
Source: UCLA Institute of Transportation 
Studies

T6-C
SMAQMD 2021

https://www.census.gov/popclock/
https://nces.ed.gov/fastfacts/display.asp?id=372#PK12_enrollment


Data Inputs

Applicable Measure Data Needed Input Source of Data/Notes
2030 2045 2050

BAU Passenger/Light Duty VMT 135,875,472                                142,301,878                                                   144,326,961     

Cumulative Reduced VMT                                    74,561,356                                                       77,438,761         78,409,140 
Linked to Measures T1-T5 (Commute VMT 
Removed)

Passenger/Light Duty Emissions with N-79-20 41,842                                          13,186                                                              13,308               
T6-A Select Urban or Suburban                                              2,000                                                                  2,000                   2,000 
T6-B New Bikes/Scooters                                                  100 100                                                                   100                     

Residential Units                                            15,614                                                               16,948                 17,486 
Residences Targeted with CBTP                                              7,807 8,474                                                                8,743                  
Population 56,829                                          61,214                                                              62,721               
Population K-12 Students                                              9,711                                                               10,460                 10,717 

Trip Rate Per Student 1.54 1.54 1.54
CalEEMod  (Version 2020.4.0) Appendix D Table 
4.3 (Average for K-12)

Trip Length 9.5 9.5 9.5
CalEEMod (Version 2020.4.0) Appendix D Table 4.2 
(CW for Santa Cruz County)

Annual School Days 180 180 180 Pajaro Valley USD
Annual School VMT                                    25,571,875                                                       27,545,008         28,223,198 
%  of BAU VMT from School Trips 18.82% 19.36% 19.56%
% Participation 16% 16% 16% Moderate Selected

T6-E Increase in Bus Participation 10% 10% 10%

Current % of Students Active Commuting 16% 16% 16%
Urban Footprint, Assume Community % for 
Walk/Bike

Target % Increase 5% 5% 5% Complete Streets to School Plan 2020
Additional % Active Commuting 0.8% 0.8% 0.8% Ecology Action (Personal Communication)
Average grocery trips/wk/household 1.6                                                 1.6                                                                     1.6                      Statista 2020

Average Shopping Trip Length 7.30 7.30 7.30
From CalEEMod Users Guide Appendix D Table 4.2 
for Santa Cruz County

VMT from Grocery Shopping Trips 9,483,319                                    10,293,439                                                      10,620,453       
% VMT Attributable to Grocery Shopping 12.7% 13.3% 13.5%
Target Shopping Trip Length 6.30 6.30 6.30
Reduction in Trip Length 14% 14% 14%

Measure Impact
2030 2045 2050

T6-A 0.4% 0.4% 0.4%
T6-B 0.0001% 0.0001% 0.0001%
T6-C 1.1400% 1.1400% 1.1400%
T6-D 1.36% 1.39% 1.41%
T6-E 1.41% 1.45% 1.47%
T6-F 0.15% 0.15% 0.16%
T6-G 1.74% 1.82% 1.86%
Total % Affected VMT Reduction 6.02% 6.18% 6.24%
Total VMT Reduction (4,490,496)                                                                      (4,783,262)                                   (4,892,036)                                                      
% VMT Reduction from BAU -3.30% -3.36% -3.39%
Total GHG Reduction (MT CO2e) (1,383)                                                                               (443)                                              (451)                                                                  

T6-G

T6-F

T6-D

T6-C

http://pps-pajaro-ca.schoolloop.com/file/1500178971614/1377669227702/221674003290749031.pdf


T7. Expand Electric Vehicle Use CAPCOA Reference Notes
Reduction Measure T7-A: Accelerated Vehicle Retirement Program --
Reduction Measure T7-B: Public Electric Vehicle Charging Stations

Data Inputs
2030 2045 2050 Source/Notes

BAU Passenger/Light Duty VMT                       135,875,472                              142,301,878                      144,326,961 

Cumulative Reduced VMT                       127,802,248                              132,415,833                      133,959,257 
Linked to Measures T1-T6, 
T8

Cumulative Reduced VMT % 6% 7% 7%
Passenger/Light Duty Emissions with N-79-20                                 41,842                                        13,186                                13,308 Linked to Measure ST1
% Passenger/Light Duty VMT from gasoline: 90% 88% 87%
% Passenger/Light Duty from diesel: 0% 0% 0%
% Passenger/Light Duty from PHEV 3% 3% 3%
% Passenger/Light Duty from electric: 7% 9% 9%
BAU % PHEV VMT that is Electric 55% 59% 59%
Community gasoline VMT:                  116,960,655.05                        117,877,276.41                119,056,678.23 
Community diesel VMT:                          397,464.99                                210,541.17                        207,636.85 
Community electric VMT:                    10,444,127.47                           14,328,015.49                  14,694,942.02 

Average Annual BAU VMT Per Pre-2019 LD Gas/Diesel Vehicles 9,652                                  

EMFAC2021/Average age of 
cars on road is 12 years 
(Reuters 2021). Model 2018 
or earlier assumed for 2030.

Average Annual VMT Per Pre-2019 LD Gas/Diesel Vehicles with 
Reduction Measures 9,079                                  

Accounting for Measures T1-
T6, T8

Vehicles Replaced                                    1,500 Ecology Action (Personal 
Communication)

Cumulative EV VMT Impact 13,617,770.10                  
Cumulative Gas VMT Impact (13,617,770.10)                 
Average MT CO2e/mile Pre-2019 LD Gas/Diesel Vehicles 0.00038196 EMFAC 2021
Annual GHG Reduction MT CO2e (5,201.44)                           
VMT Per Public Charging Space Per Year 4,704                                  Santa Clara County 2018
New Chargers in Public Lots 20
Gas VMT Reduction for Chargers Per Year (94,080)                              
% Reduction in Gas VMT -0.08%

T7-A

T7-B

EMFAC202x/Linked to 
Measure ST1



Measure Impact
% MT CO2e % Gasoline VMT

T7-A -12% -12%
T7-B -0.08% -0.08%
Total % Reduction -13% -12%
% Gas VMT Reduction from BAU + N-79-20 (13,830,350)                       
Total GHG Reduction (MT CO2e) (5,239)                                                                                                              

Cumulative Energy Impact

Input Unit Notes Service Proportion
Utility Carbon Intensity 0.000879892 MT CO2e/MMBTU 3CE 0.93

0.000615636 MT/Mmbtu PG&E 0.07
Fuel Efficiency 32 kwh/100 miles US DOE 

0.10921536 MMBTU/100 miles
0.001092154 MMBTU/mile

Net Increase EV VMT 13,830,349.56                                                                                                Miles 2030
Net Increase MMBtu 15,104.87                                                                                                       2030

Additional MT CO2e from Energy Use Annual - All Forecast Years
3CE 12.36                                                                                                               
PG&E 0.65                                                                                                                 
Total 13.01                                                                                                               

Annual - All Forecast Years

https://www.fueleconomy.gov/feg/PowerSearch.do?action=noform&path=1&year1=1984&year2=2021&vtype=Electric&pageno=3&rowLimit=50&sortBy=Comb&tabView=0


T8. Municipal Commute Reduction CAPCOA Reference
Reduction Measure T8-A: City Employee Commute Trip Reduction Program TRT-2
Reduction Measure T8-B: City Employee Telecommuting

Default Assumptions
T8-A % shift in vehicle mode share of commute trips 21%

Data Input
Applicable Measure Data Needed Input Notes

2030 2045 2050
BAU Passenger/Light Duty VMT 135,875,472                  142,301,878            144,326,961   
Cumulative VMT                    133,145,278              138,283,501    140,016,321 Linked to Measures T1-T4
Commute Trip VMT                      58,583,923                60,844,741       61,607,181 Home-Work Proportion Assumed
Passenger/Light Duty Emissions with N-79-20 41,842                            13,186                      13,308             
Proportion of VMT for Home-Shop 18.8% 18.8% 18.8%
Proportion of VMT for Home-Work 44% 44% 44%
Proportion of VMT for Home-Other 37.2% 37.2% 37.2%

City Staff 442 442 442
383 full-time and 118 part-time. Part time staff assumed to have half 

the commute days of full time.
Average Commute Trip Length 10.80 10.80 10.80 CalEEMod Users Guide (Version 2020.4.0) Appendix D Table 4.2 for 
Average Total Annual Municipal Commute VMT 2,482,272                      2,482,272                 2,482,272       Assumes 260 Working days
Average Annual VMT (Work from Home Eligible) 248,227                          248,227                    248,227           10% of staff assumed to be able to work from home
Average Annual VMT (Other Staff) 2,234,045                      2,234,045                 2,234,045       
Applicable Municipal VMT % 90% 90% 90%
% Employees Eligible 20% 20% 20%
% Days/Week Telecommute 20% 20% 20%
Applicable Municipal VMT % 10% 10% 10%

Measure Impact
2030 2045 2050

T8-A 3.78% 3.78% 3.78%
T8-B 2.00% 2.00% 2.00%
Total % Affected VMT Reduction 5.8% 5.8% 5.8%
Total VMT Reduction (143,475)                                                                       (143,475)                        (143,475)                  
% VMT Reduction from BAU -0.11% -0.10% -0.10%
Total GHG Reduction (MT CO2e) (44)                                                                                 (13)                                  (13)                            

T8-A

CalEEMod Users Guide (Version 2020.4.0) Appendix D Table 4.2 for 
Santa Cruz County

T8-B



T9. Electrify Fleet Vehicles
Reduction Measure T9-A: Zero Emissions Vehicle Fleet

Data Inputs Source:
Annual Light Duty Fuel Use 2019 (gallons/year) 109,475                                                                                                                
Average Age of Fleet Vehicle 14.7

Average Fuel Efficiency for 2007 LDT (CAFE Standard) (MPG) 22.2
Burea of Transportation Statistics 
2021

Fleet VMT 2,430,345                                                                                                             

2030 2045 2050 Source
Light Duty Fleet VMT                                                                                                               2,430,345                                             2,430,345                                     2,430,345 
BAU VMT                                                                                                          177,154,803                                        184,548,545                                187,429,391 
BAU Vehicle Emissions (MT CO2e)                                                                                                                    67,488                                                  58,290                                          58,186 
% Fleet VMT Converted to ZEV 100% 100% 100%
VMT from gasoline with N-79-20:                                                                                                                             -                                                              -                                                     -   
VMT from electric with N-79-20:                                                                                                         2,430,345.00                                       2,430,345.00                               2,430,345.00 
Cumulative EV VMT Impact 2,430,345.00                                                                                                       2,430,345.00                                     2,430,345.00                             
Cumulative Gas VMT Impact (2,430,345.00)                                                                                                      (2,430,345.00)                                    (2,430,345.00)                            

Measure Impact
2030 2045 2050

Total Gas VMT Reduction (2,430,345)                                                                                                           (2,430,345)                                         (2,430,345)                                 
% Gasoline VMT Reduction from BAU -1.37% -1.32% -1.30%
Total GHG Reduction (MT CO2e) (926)                                                                                                                      (768)                                                     (754)                                             



Cumulative Energy Impact

Data Inputs
Input Unit Notes Service Proportion

0.000879892 MT CO2e/MMBTU 3CE 0.93
0.000615636 MT/Mmbtu PG&E 0.07

32 kwh/100 miles US DOE 
0.10921536 MMBTU/100 miles

0.001092154 MMBTU/mile
2,430,345.00                                                                                                       Miles 2030
2,430,345.00                                                                                                       Miles 2045
2,430,345.00                                                                                                       Miles 2050

2,654.31                                                                                                               2030
2,654.31                                                                                                               2045
2,654.31                                                                                                               2050

Additional MT CO2e from Energy Use 2030 2045 2050
3CE 2.17                                                                                                                       2.17                                                     2.17                                             
PG&E 0.11                                                                                                                       0.11                                                     0.11                                             
Total 2.29                                                                                                                       2.29                                                     2.29                                             

Net Increase EV VMT

Net Increase MMBtu

Utility Carbon Intensity

Fuel Efficiency

https://www.fueleconomy.gov/feg/PowerSearch.do?action=noform&path=1&year1=1984&year2=2021&vtype=Electric&pageno=3&rowLimit=50&sortBy=Comb&tabView=0


E1. Reduce Natural Gas Use CAPCOA Reference
Reduction Measure E1-A: Natural Gas Reduction in New Development
Reduction Measure E1-B: Appliance Retrofits --

Default Assumptions
Input Unit Notes

3CE EF 0.0009 MT CO2e/MMBtu
PG&E EF Electricity) 0.0006 MT CO2e/MMBtu
PG&E EF (Natural Gas) 0.0532 MT CO2e/MMBtu
BAU 3CE Opt-out Rate 0.0700

Data Input
Data Needed Source of Data

2017 2030 2045 2050
SF of Non-Residential Building 11,013,144                 11,773,402                                               12,765,426                   13,059,444   UrbanFootprint Data
Number of Dwelling Units 14,225                        15,614                                                       16,948                           17,486           Growth Rates Tab
Cumulative Non Residential Growth (SF) 760,258                                                     1,752,282                     2,046,300     
Cumulative Residential Growth (Units) 1,389                                                         2,723                             3,261             

Cumulative New Non-Residential Construction (2023+) -- 467,851                                                     1,459,875                     1,753,893     

Cumulative New Residential Construction (2023+) -- 855                                                            2,189                             2,727             
BAU Electricity Demand per SF (MMBtu) (Annual) 0.03945                      0.04047                                                     0.04099                         0.04142         
BAU Electricity Demand per DU (MMBtu) (Annual) 13.17                           13.17                                                         13.17                             13.17             
BAU Natural Gas per SF (MMBtu) (Annual) 0.03                             0.04                                                           0.04                               0.04               
BAU Natural Gas per DU (MMBtu) (Annual) 31.47                           31.47                                                         31.47                             31.47             
New Growth Electricity Demand Non-Res (MMBtu) (Annual) -- 18932.90 59840.62 72647.04
New Growth Electricity Demand Res (MMBtu) (Annual) -- 11258.81 28827.81 35919.71
New Growth Natural Gas Non-Res (MMBtu) (Annual) -- 16764.52 52987.08 64326.78
New Growth Natural Gas Res (MMBtu) (Annual) -- 26896.48 68867.54 85809.57
% of New Development that is Electric Only -- 50% 50% 50%
Non Res Energy Converted from NG to Elec (MMBtu) (Annual) 8382.26 26493.54 32163.39
Res Energy Converted from NG to Elec (MMBtu) (Annual) 13448.24 34433.77 42904.78

Convert Existing Residences (Pre-2023 Development)
Number of Dwelling Units (Pre-2023) 14,759                        
Electricity Use (MMBtu) Annual 194,404.99                 
Natural Gas Use (MMBtu) (Annual) 464,419                      
% Existing residences Retrofitted with Electric Cooking/laundry Appliances and Water Heaters 50% 50% 50%

% of Natural Gas attributable to appliances/water heaters 58% 58% 58%

2009 California Residential 
Appliance Saturation Survey 
(Reported by DNV GL 2019)

% Reduction in Existing Residential Natural Gas Use 29% 29% 29%
Res Energy Converted from NG to Elec (MMBtu) (Annual) 134,681.60                                               134,681.60                   134,681.60   

Measure Impact

Net Change in 
Demand (MMBtu) Emission Factor (MT CO2e/MMBtu) Net Change (MT CO2e)

Net Change 
in Demand 
(MMBtu)

Emission Factor (MT 
CO2e/MMBtu)

Net Change (MT 
CO2e)

Net Change in 
Demand 
(MMBtu)

Emission 
Factor (MT 
CO2e/MM
Btu)

Net Change (MT 
CO2e)

Non-Residential Electricity 8,382                           0.0009                                                       7                                     26,494           0.0009                                           23                            32,163               0.0009      28                            
Residential Electricity Use 148,130                      0.0009                                                       130                                169,115         0.0009                                           149                          177,586            0.0009      156                          
Non-Residential Natural Gas (8,382.26)                    0.0532                                                       (446)                               (26,494)          0.0532                                           (1,409)                     (32,163.39)        0.0532      (1,711)                     
Residential Natural Gas (148,129.84)               0.0532                                                       (7,879)                            (169,115)       0.0532                                           (8,995)                     (177,586.38)      0.0532      (9,445)                     

Total: (8,187)                           (10,232)                  (10,972)                  

2030 2045 2050

Emissions Factors

Assume CAAP Reqs wont apply 
to 2018-2022 growth

Input



E2. Retrofit Existing Buildings CAPCOA Reference
Reduction Measure E2-A: Existing Building Retrofits --

Default Assumptions
Input Unit Notes

3CE EF 0.0009 MT CO2e/MMBtu
PG&E EF Electricity) 0.0006 MT CO2e/MMBtu
PG&E EF (Natural Gas) 0.0532 MT CO2e/MMBtu
BAU 3CE Opt-out Rate 0.0700

Data Input
Data Needed Input Source of Data

2017
SF of Non-Residential Building (Pre 2020) 11,130,106                   UF Data
Number of Dwelling Units (Pre 2020) 14,439                           
Electricity Demand per SF (MMBtu) (Annual) 0.039                             
Electricity Demand per DU (MMBtu) (Annual) 12.98                             
Natural Gas per SF (MMBtu) (Annual) 0.03                               
Natural Gas per DU (MMBtu) (Annual) 31.00                             
% of Buildings Eligible for Retrofit 25%
% Reduction Compared to Existing Demand 10%

Measure Impact
% Energy Reduction

  
Reduction (MMBtu) GHG Reduction (MT CO2e)

Non-Residential Electricity 2.50% (10,861.31)                            (9.36)                                                                                             
Residential Electricity Use 2.50% (4,684.21)                              (4.03)                                                                                             
Non-Residential Natural Gas 2.50% (9,617.36)                              (511.51)                                                                                         
Residential Natural Gas 2.50% (11,190.23)                            (595.17)                                                                                         

Total (MT CO2e): (1,120.07)                                                                                    

Assume CAAP Reqs wont apply to 2018-2022 growth

Emissions Factors



E3. Increase 3CE Prime Participation CAPCOA Reference
Reduction Measure E3-A 3CE Customer Participation
Reduction Measure E3-B City 3CE Prime Participation

Default Assumptions:
Default Value Unit

3CE EF 0.0009 MT CO2e/MMBtu
PG&E EF 0.0006 MT CO2e/MMBtu
3CE Prime 0 MT CO2e/MMBtu

3CE Opt Out Rate 0.07

BAU City Average Annual Electricity Demand (2018-2020) 36,146.30                                    MMBtu
Data Input:

Input 2030 2045 2050 Unit Notes
BAU Electricity Emissions 587.56                                          643.02                      664.35               
Total BAU Electricity Demand (Non-Res) 476,444                                       523,258                    540,928             MMBtu
Total BAU Electricity Demand (Residential) 205,664                                       223,233                    230,325             

Cumulative Electricity Demand (Non-Res) 429,871.05                                  481,615.82              500,684.11       MMBtu

Cumulative Electricity Demand (Residential) 323,393.81                                  359,436.39              373,900.61       MMBtu
Cumulative City Electricity Demand 24,326.84                                    24,326.84                24,326.84         Linked to E6, E7
Target Opt-in Rate 0.5 0.5 0.5
Future Opt-in Energy Demand (Non-Res) 214,935.52                                  240,807.91              250,342.05       MMBtu
Future Opt-in Energy Demand (Residential)                                   161,696.90                179,718.20         186,950.31 MMBtu

Measure Impact:
2030 2045 2050

Energy Moved to 3CE Prime (City facilities) 24,326.84                                                                                 24,326.84                                    24,326.84                
Energy Moved to 3CE Prime (Non-Res) 214,935.52                                                                              240,807.91                                  250,342.05              
Energy Moved to 3CE Prime (Residential) 161,696.90                                                                              179,718.20                                  186,950.31              

Reduced Total GHG Emissions (City facilities) (MT CO2e) (21.40)                                                                                       (21.40)                                          (21.40)                       

Reduced Total GHG Emissions (Non-Res) (MT CO2e) (1,629.11)                                                                                 (2,044.92)                                     (2,210.05)                 

Reduced Total GHG Emissions (Residential) (MT CO2e) (922.01)                                                                                     (1,138.99)                                     (1,232.50)                 

Total GHG Reduction (MT CO2e) (2,572.53)                                                                                 (3,205.31)                                    (3,463.95)                 

Linked to Measures 
ST2,E1,E2,E5/City Facilities 

Removed

Target Use

Emissions Factors

BAU Use and Emissions

Cumulative Electricity Demand



E4. Incorporate Cool Roof Technology CAPCOA Reference
Reduction Measure E4-A: Cool Roofs for New Development

Review Defaults
Data Needed Input Source of Data
Utility EF (MT CO2e/MMBtu) 0.000861394
SF Affected
ElecSavings (Cooling Energy) 20% US EPA
% Total Energy for Cooling (Residential) 16%
% Total Energy for Cooling (Non-Residential) 12%

3CE EF 0.0009 MT CO2e/MMBtu
PG&E EF 0.0006 MT CO2e/MMBtu
PG&E Opt Out Rate 0.5000 Linked to E3

Data Inputs
Data Needed Unit Source of Data

2017 2030 2045 2050
SF of Non-Residential Building 11,013,144                    11,773,402       12,765,426      13,059,444      UF Data
Number of Dwelling Units 14,225                            15,614               16,948              17,486              Growth Rates Tab
Proportion of total housing that is multi-family housing 25% 33% 39% 42% UF Data
Cumulative New Non-Residential Construction (2023+) -- 467,851             1,459,875        1,753,893        Linked to E1
Cumulative New Residential Construction (2023+) -- 855                    2,189                2,727                
Proportion of new housing that is multi-family 90% 90% 90% UF Data
Cumulative Electricity Demand (Non-Residential) 434,452                          429,871             481,616           500,684           MMBtu Linked to Measures ST2,E1,E2
Cumulative Electricity Demand (Residential) 187,368                          323,394             359,436           373,901           MMBtu Linked to Measures ST2,E1,E2
Demand Attributable to Cooling (Non-Res) 52,134.28                      51,584.53         57,793.90        60,082.09        MMBtu
Demand Attributable to Cooling (Residential)) 29,978.92                      51,743.01         57,509.82        59,824.10        MMBtu
Cooling Electricity Demand per SF (MMBtu) (Annual) 0.004733823 0.004381446 0.004527377 0.004600662
Cooling Electricity Demand per DU (MMBtu) (Annual) 2.107481008 3.313885542 3.393342552 3.421206772
Cooling Electricity Demand Non-Res (MMBtu) (Annual) 52,134.28                      2,049.86            6,609.41          8,069.07          
Cooling Electricity Demand Res (MMBtu) (Annual) 29,979                            2,832.61            7,426.70          9,329.72          
% Development Implementing/Retrofit Cool Roofs 0% 50% 50% 50%

Measure Impact
2030 2045 2050

Retrofit Existing Cooling   -                     -                    -                    
New Development (204.99)              (660.94)            (806.91)            
Total Energy Savings (M (204.99)              (660.94)            (806.91)            
GHG Reduction (0.15)                  (0.49)                (0.60)                
Retrofit Existing Cooling   -                     -                    -                    
New Development (254.93)              (668.40)            (839.67)            
Total Energy Savings (M (254.93)              (668.40)            (839.67)            
GHG Reduction (0.19)                  (0.50)                (0.63)                

Total GHG Reduction (0.34)                  (0.99)                (1.23)                

Emissions Factors

Non-Residential

Residential

US EIA

Input

https://www.epa.gov/sites/production/files/2017-05/documents/reducing_urban_heat_islands_ch_4.pdf
https://www.eia.gov/tools/faqs/faq.php?id=1174&t=1#:%7E:text=The%20residential%20sector's%20electricity%20use,of%20total%20U.S.%20electricity%20consumption.


E5. Solar Retrofits CAPCOA Reference
Reduction Measure E5-A: Existing Building Solar Retrofits

Review Defaults
Data Needed Input
Combined Utility EF (MT CO2e/MMBtu) 0.0009

Data Inputs
Data Needed Unit Source of Data

2017
SF of Non-Residential Building 11,013,144                                 UF Data
Number of Dwelling Units 14,225                                        Growth Rates Tab
Existing Commercial SF (Pre-2020) 11,130,106                                 
Existing Units (Pre-2020) 14,439                                        
Cumulative New Non-Residential Construction (2020+) -- Linked to E1
Cumulative New Residential Construction (2020+) --
Cumulative Existing (Pre-2020) Non-Res Electricity Demand 423,591                                      MMBtu Linked to E2

Cumulative Existing (Pre-2020) Res Electricity Demand 317,366                                      MMBtu Linked to E1 (2030 Assumption)/E2
% Units Installing PV System 15%
% Energy Demand Generated by On-site Solar (Annual Average) 50%
Non Residential Electricity Removed from Grid 31,769                                        MMBtu
Residential Electricity Demand Removed from Grid 23,802                                        MMBtu

Measure Impact
All Forecast Years

Non-Residential Electricity (27)                                
Residential Electricity (21)                                
GHG Reduction (48)                               E5-A



CAPCOA Reference
Reduction Measure E6-1 Municipal Energy Projects

Default Assumptions:
Default Value Unit

3CE EF 0.0009 MT CO2e/MMBtu
PG&E EF 0.0006 MT CO2e/MMBtu

Natural Gas Emissions Factor PG&E EF 0.0531865 MT CO2e/MMBtu
3CE Opt Out Rate 0.07

BAU City Average Annual Electricity Demand (2018-2020) 36,146.30                                   MMBtu
Data Input:

Facility
Estimated Electricity 
Savings (kwH/year)

Estimated Natural Gas 
Savings (therms/year) Source:

City Hall 6,623                                      937                                               
Police Station 18,381                                    1,630                                           
Fire Station I 1,713                                      -                                                
Total Net Decrease 26,717                                    2,567                                           
Convert to MMBtu 91                                            257                                               

Measure Impact:
2030 2045 2050

Net Change in Existing Electricity (91.18)                                     (91.18)                                          (91.18)                                          
Net Change in Existing Natural Gas (256.70)                                  (256.70)                                        (256.70)                                        

Reduced Total GHG Emissions (Electricity) (MT CO2e) (0.08)                                       (0.08)                                            (0.08)                                            

Reduced Total GHG Emissions (Natural Gas) (MT CO2e) (13.65)                                     (13.65)                                          (13.65)                                          
Total GHG Reduction (MT CO2e) (13.73)                                    (13.73)                                          (13.73)                                          

Electricity Emissions Factors

 Sage Renewables 2018 



E7. Wastewater Treatment Plant Energy Efficiency

Reduction Measure WW1-A
Wastewater Treament Plant Energy 
Efficiency

Default Assumptions:
Default Value Unit

3CE EF 0.0009 MT CO2e/MMBtu
PG&E EF 0.0006 MT CO2e/MMBtu

Natural Gas Emissions Factor PG&E EF 0.0531865 MT CO2e/MMBtu
3CE Opt Out Rate 0.07

BAU City Average Annual Electricity 
Demand (2018-2020) 36,146.30                          MMBtu

Data Input:

Facility
Estimated Electricity 
Savings (kwH/year)

Existing WWTP Energy Use from Grid 3,436,373                       
Convert to MMBtu 11,728.27                       

2030 50%
2045 50.00%
2050 50%

Measure Impact:
2030 2045 2050

Net Change in Existing Electricity (5,864.14)                        (5,864.14)                           (5,864.14)                             
Reduced GHG Emissions (MT CO2e) (5.05)                               (5.05)                                   (5.05)                                     

Electricity Emissions Factors

Reduction Target



SW1. Organic Waste Diversion CAPCOA Reference

Reduction Measure SW1-A: Organic Waste Diversion SW-1

Default Assumptions Methane Recovery Factor: 75%
Oxidation Rate 10%

Data Inputs
Applicable Measure Data Needed Input Source of Data

2030 2045 2050 EF
BAU Tons of Waste (City Landfill)            35,308              38,032        38,968 
BAU Emissions (City)            13,888              14,959        15,328 
BAU Methane Recovery Rate 0.75 0.75 0.75
BAU Oxidation Rate 0.10 0.10 0.10
% of Waste Attributable to Food waste 18% 18% 18% 0.08          (MT CH4/wet short ton)
% of Waste Attributable to Grass 2% 2% 2% 0.04          (MT CH4/wet short ton)
% of Waste Attributable to Leaves 4% 4% 4% 0.01          (MT CH4/wet short ton)
% of Waste Attributable to Branches 3% 3% 3% 0.06          (MT CH4/wet short ton)
Tons of Waste Potentially Diverted              9,445              10,174        10,424 0.06
% Diverted 75% 75% 75%

Measure Impact
2030 2045 2050

Solid Waste Reduction (Tons) 7,083.59                                                                     7,630.16       7,818.03         
% Waste Reduction                                                                              0.20                 0.20                   0.20 
Total Emissions Reduction (MT CO2e)                                                                     (2,786.24)       (3,001.22)         (3,075.12)

BAU Waste Composition



NW1: Local Greenspace CAPCOA Reference
Reduction Measure NW1-A: Green Space V-2
Reduction Measure NW1-B: Tree Planting

Default Assumptions
Default Value Unit Context

V1-A
0.0354

Default annual CO2 accumulation per tree 
(MT COe2) Miscellaneous species class

14.3
Default annual CO2 accumulation per acre 
(MT COe2) Forest Land - Trees

111
Default annual CO2 accumulation per acre 
(MT COe2) Forest Land - Shrub

6.9
Default annual CO2 accumulation per acre 
(MT COe2) Cropland

4.31
Default annual CO2 accumulation per acre 
(MT COe2) Grassland

Data Inputs
Applicable Measure Data Needed Input

2030 2045 2050
Acres of new/preserved greenspace 5 5 5.00
Years Between Horizon and Inventory Yea                                                                         13                                                   28                     33 
Year Program is in Place (2023+)                                                                           7                                                   22                     27 
Trees Per Year                                                                       300                                                 300                  300 
Number of Trees                                                                   2,100                                              6,600               8,100 

Measure Impact

GHG Reduction (MT CO2e) 
2030 2045 2050

V1-B (74.34)                                                            (233.64)                                                              (286.74)                                         
V1-A (1.66)                                                              (0.77)                                                                   (0.65)                                             

Emissions Reduction Per Year (76.00)                                                            (234.41)                                                              (287.39)                                         

V1-B

V1-A

V1-B



Measure Summary 2,030            2,045               2,050               
State

ST1 EO N-79-20 (Reduction in Fossil Fuel VMT) -                (25,158)            (25,227)            
ST1 EO N-79-20 (Additional Electricity Demand) -                88                     89                     

Building Energy Efficiency Standards (Residential Electricity) (2)                   (4)                      (5)                      
Building Energy Efficiency Standards (Non-Residential Electricity) (7)                   (18)                    (22)                    
Building Energy Efficiency Standards (Residential Natural Gas) (134)              (275)                  (329)                  
Building Energy Efficiency Standards (Non-Residential Natural Gas) (84)                (208)                  (246)                  

(227)              (25,575)            (25,740)            
Transportation
T1 Implement Smart Growth Strategies (293)              (194)                  (214)                  
T2 Support Non-motorized Transportation (525)              (171)                  (175)                  
T3 Parking Management Strategies (15)                (5)                      (5)                      
T4 Support Transit Use (9)                   (3)                      (4)                      
T5 Commute reduction programs (218)              (87)                    (94)                    
T6 Community Trip Reduction (1,383)           (443)                  (451)                  
T7 EV Infrastructure (5,239)           (5,239)              (5,239)              
T8 Municipal Commute (44)                (13)                    (13)                    
T9 Fleet Vehicles (926)              (768)                  (754)                  
Sector Total: (8,652)           (6,923)              (6,950)              

Energy (Residential Electricity)
E1 Future Growth is Electric Only 130                149                   156                   
E2 Retrofit existing buildings for energy efficiency (4)                   (4)                      (4)                      
E3 Increase 3CE Prime participation (922)              (1,139)              (1,232)              
E4 Cool roofs on new development (0)                   (0)                      (1)                      
E5 Retrofit existing buildings with PV systems (21)                (21)                    (21)                    
T7 Energy use from EVs 7                    7                        7                        
Sector Total: (810)              (1,009)              (1,095)              
Energy (Non-Residential Electricity)
E1 Future Growth is Electric Only 7                    23                     28                     
E2 Retrofit existing buildings for energy efficiency (9)                   (9)                      (9)                      
E3 Increase 3CE Prime participation (1,651)           (2,066)              (2,231)              
E4 Cool roofs on new development (0)                   (0)                      (1)                      
E5 Retrofit existing buildings with PV systems (27)                (27)                    (27)                    
E6 Municipal Energy Projects (0)                   (0)                      (0)                      
E7 WWTP (5)                   (5)                      (5)                      
T7/T9 Energy use from EVs 9                    9                        9                        
Sector Total: (1,677)           (2,077)              (2,237)              
Energy (Residential Natural Gas)
E1 Future Growth is Electric Only (7,879)           (8,995)              (9,445)              
E2 Retrofit existing buildings for energy efficiency (595)              (595)                  (595)                  
Sector Total: (8,474)           (9,590)              (10,040)            
Energy (Non-Residential Natural Gas)
E1 Future Growth is Electric Only (446)              (1,409)              (1,711)              
E2 Retrofit existing buildings for energy efficiency (512)              (512)                  (512)                  
E6 Municipal Energy Projects (14)                (14)                    (14)                    
Sector Total: (971)              (1,934)              (2,236)              
Solid Waste
SW1 Divert food and green waste (2,786)           (3,001)              (3,075)              
Other
V1 Tree planting and Protected Open Space (76)                (234)                  (287)                  

GHG Reduction

Sector Total:

ST2



 BAU Total BAU Per Capita
 Reduced 
Total 

Reduced Per 
Capita  BAU Total 

BAU Per 
Capita Reduced Total

Reduced Per 
Capita  BAU Total 

BAU Per 
Capita Reduced Total

Reduced Per 
Capita

Transportation (Vehicles) 67,488              1.19                   58,836          1.04              58,290              0.95      26,209               0.43                    58,186                0.93         26,010               0.41              
Residential Electricity Use 177                    0.00                   (634)               (0.01)             192                    0.00      (732)                    (0.01)                  198                      0.00         (812)                    (0.01)             
Non-Residential Electricity 410                    0.01                   (1,273)           (0.02)             451                    0.01      (1,645)                (0.03)                  466                      0.01         (1,793)                (0.03)             
Residential Natural Gas 26,131              0.46                   17,524          0.31              28,364              0.46      18,499               0.30                    29,265                0.47         18,895.20          0.30              
Non-Residential Natural Gas 22,438              0.39                   21,383          0.38              24,643              0.40      22,500               0.37                    25,475                0.41         22,993               0.37              
Wastewater 513                    0.01                   513                0.01              552                    0.01      552                     0.01                    566                      0.01         565.79               0.01              
Solid Waste 17,997              0.32                   15,211          0.27              19,386              0.32      16,385               0.27                    19,863                0.32         16,788               0.27              
New Green Space (76)                 (234)                    (287)                    
Total 135,155            2.38                   111,483        1.96              131,877            2.15      81,533               1.33                    134,020              2.14         82,359               1.31              
Target Emissions 113,658        0 125,442.20       125442.2
Reduction Gap (2,175)           81,533               (43,083)              
Transportation (Airport) 1,793                 0.03                   1,793            0.03              2,353                 0.04      2,353                 0.04                   2,577                  0.04         2,577                 0.04             
Total (Scope 1, 2, and 3) 136,949            2.41                   113,277       1.99              134,231            2.19      83,887              1.37                    136,597              2.18         84,936               1.35              

Emissions Summary

 BAU Total 
 Total With 
CAAP 

Total Per 
Capita with 
CAAP  BAU Total 

 Total With 
CAAP 

Total Per 
Capita 
with 
CAAP  BAU Total 

 Total With 
CAAP 

Total Per Capita 
with CAAP

Transportation (Vehicles) 67,488              58,836              1.04              58,290         26,209              0.43      58,186              26,010              0.41                     
Energy 49,157              36,999              0.65              53,650         38,622              0.63      55,404              39,283              0.63                     
Wastewater 513                    513                    0.01              552               552                    0.01      566                    566                    0.01                     
Solid Waste 17,997              15,211              0.27              19,386         16,385              0.27      19,863              16,788              0.27                     
New Green Space (76)                      (234)                    (287)                    
Total 135,155            111,483             1.96               131,877       81,533               1.33       134,020            82,359               1.31                     
Target Emissions 113,658             2                     0 125,442             2                           
Reduction Gap (2,175)                0.04               81,533               (43,083)              0.69                     

Sector

Emissions (MT CO2e)
2030 2045 2050

Emissions (MT CO2e)
2030 2045 2050

Sector
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